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OBTEC? 


The purpose of this thesia is to enslyse 
the treffic problem ot the intersection of Hiver 
andi Federal Streeta and the Troy terminus of the 
Greon Island Bridge, and to present the design 
which I believe to be the most feasible economlical- 
hy to relieva the traffie songestion at this 


important arterial intersectloris 


SCOPE 


The problem covered by this thesis isa tiywo- 
fold, The first part, Treffic Aanslysis, mast 
necassarily bo based upon figures complled during 
a recent twenty-four hour treffie survey by the 
Department of Public Works of the State of New York, 
as the personnel required Limits euch «a survey to 
thie or similar orgenizationa, The second part, 
walen of an Elevated Rosdway, is covered by the 
desien of the salient features of the roadway, the 
part spanning the Troy Union Rellread and River 
Streat, The remainder of the design, though 
relatively simple, was left cut because of the 
short time available, Purthermere, there was no 
attemot to make complete working drawinra or 


caleulate the coat of the entire projecte 
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FORMULATION of the PRORLEM 


General Description (See map, previous page) 

The interseetion chogaen for this problem 
lies at the northern end of the central business 
district of the city of Trey, New York, It is 
formed by north«south treffic along Hiver Street, 
one»way north=bound traffie slong Kine Street, east- 
weat traffic slong Federal Street, ani easteweat 
traffie on the apcroach to the @roy= Green Island 
Bridge, whieh terminates on Aiver Street just north 
of Federal Street, This bridge ia maintained by 
the Troy Union Kallroad, an amalgamation of the 
Baston & Mein, the Delaware & Hudson, seni the New 
Yore Gentral Railroada fer the purpose of using a 
single treck across the Hudeon River into the city 
of troy. ‘The creasing is at street level, and ia 
protected by a oressing puard and two sets of 
erosaing arms, 

freffie sionge River Street and ever the bridge 
4s very heavy, especially during the morning and 
evenine rush hours, The atrects concerned’ are part 
of the atatewlde ayeten of highways, but the largest 
proportion of vehicles sre cemmters between the 


regidential districts of beth Trey am! Green Island 
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and the many industries of both eress, including 
the Ford plent end other large factorLes, Inter~ 
urbdsn bue lines and truck routes also add te the 
total, (See chart next pace} Traffie flow is 
permitted in any of the poesible dirsctions withe 
out the aid of control Llighte, slthough Pederel 
Street does have throughetraffie step signs at 
iiver Street. A Yroy policoman is stationed at 
the intersection during the rush houra to control 
directional flow, but the diffieultiase of his 
task are multiplied by the atrosious read manners 
of the majority of drivers in thie part of the 
GOUNENT » 

The buildings in the loesiity of this 
intersection arc for the most part old, two and 
three-story brick structures, with amall storaa 
om the ground floors and apartments or Mata on 
the upper floors, A detailed preperty sep is shown 
at the end of the thesis, with those properties 
that would be affected ty the proposed elevated 
roadway, Street widths vary from 80 foot, twoe 
lane pevements on King Street to 66 foot, four- 
lenes at the railroad crossing on fiver Streets 
The New York Power and Lisht Corporation and the 
Naw York Telephone Company own poles along the 
present streets, many of whieh would require 
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Ghoice of Solution 


Any solution to the treffie problem at this 
intersection must meet one frenere], condition; 
nemely, rerouting a percentage of traffie away from 
the interseetions Thie could pessibly be done by 
improving other oxistine roada and atructures, 
thereby diverting more traffic to thems; ty bullding 
new roads and structures separate from sxlating 
enes end placed so eas to divert a large percentage 
ef the traffies or by supplementing the present 
roads with structures to Garry part of the traffic 
over or under the interseotion along présent routes, 
Pollowine 1s 2 brief diseuasion of seth of the three 
possibilities, with their advantages and disadvantages. 
1, Inmreve other existing roadie and atructures. 
Streets rumnine in a northesouth dlreection whish 
sould poacibly relieve River and Kine Strests inelude 
Mifth, Seventh, and Elchth Avermes, eceh running 
roughly pareliel to River Street, to the east of 
River in the order named. These are all throughs 
fonr«lane strescts, with parking permitted in the 
outer lanes for the sonventence of the resldenta 
of the apartmonte end houses which line sli threc, 


They carry a large volume of treffic at present, 
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and could be increased only by further widening, 
possible only throuch large seele condemnation 
procesdings, om by prohibiting parking on one or 
woth sides, Thle messure would be very unpopular 
due to already strained porking facilitice in this 
CLty. 

Those streets cerrying esst=-weet traffie 
eonld only be effeetive in reducing songestion at 
the intersecticn in question Lf they ond vith a 
bridee acroas the Rudson hivers. Thies loaslts the 
-@Ghoice to Gonwress Street, Pederal Street ending 
near the Green Island Hridse, and Twelth Street in 
Worth Troy. Conereas Street elresdy cerries too 
much traffic for lts slae, end requires policemen 
at each of the doyntown corners during the rush 
hourea to keep the vehicles moving, Thererore, 
enymore traffie diverted te this street would oniy 
atrain already overercwied conditions, The seacni, 
Federal Street, in cenfunetion with the Creen Islar 
Meridee, if improved would only add te the bad con= 
ditions previously deseribed «f this Iintersestlions 
This, of courses, assumes that other struetures would 
not be built te aupplement the improvements. The 


third alternative, Twelth Street, is located severdl 
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Ghoice of Solution 


Any solution to the treffic problem ot this 
intersection must meet one fcenereal] eonditions 
namely, rerouting = peresentasge of traffie away from 
the intersection, This couid possibly be done by 
improving other existing roada and atructures, 
thereby Giverting more traffic te them: ty building 
new roads and structures separate from sxilating 
ones emi plaesd ao as to divert a large percentage 
of the traffies or by supplementing the present 
roads with structures to carry part of the traffic 
over or under the Interesestion slong present routes, 
FPollowine 1a a brief distussion of serch of the three 
possibilities, with their advantages and digadventagrse 
1, Immorove other oxistin: roadie and struicturcs.s 
Streets runnine in a northesouth dlrection which 
sould poanibly relieve River and Kine Strests include 
Mifth, Seventh, and Eighth fwermes, exeh running 
roughly pareliel te River Street, te the east of 
River in the order named. These ore all through, 
four-lane streets, with parking permitted in the 
outer lanes for the convenience of the resldents 
of the apartments emi houses ehich line sli three, 


They carry a large volume of trsffic at present, 
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and could be inereased only by further widening, 
possible only throurvh large scale condemnation 
procesdings, or by prohibiting parking en one or 
teth sides, Thle mengure would be very unpopular 
due te already strained perking facilities in this 
city. 

Thoss streets carrying east-west traffic 
could only be effective in reducing Gongestion at 
the intersecticn in question if thoy ont vith a 
tridce acroes the Hudson hivers. This lisite the 
-ghoiee to Conwress Etrest, Federe] Street ending 
near the Green Islan? Bridse, and Twelth Street in 
North Troy. Conrreas Street gliresdy cerries ico 
much traffic for its slue, and requires nolicomen 
at eaeh of the doyvntown corners during the rush 
houre to keep the vehiclos moving, Therefore, 
enyrore traffie diverted te this street would oniy 
atrein already overcrowlod conditions. The seacnt, 
Federal Street, in confunetion with the Green Island 
Bridge, if Improved would only add te the bad con 
ditions previously described at thie intersections 
This, of coures, assumes that other atructures would 
not be built te supplement the impravements. The 


third alternative, Twelth Street, is loceted several 


dhe ha de Gta wort & 


il 


miles to the north of Pederal Strest, and effece 
tively serves that loeslity. Nowever, thet seme 
Lecetion puts the bridge out of reach of the 

commitors which now use the Oreen Island Bridce. 

The Gonclusion resched, therefore, im that 
improvement of existing reads emi structures will 
not be effective uniesas other supplementary mea« 
gurer ars also carried out. 

2. Build now ronads and structures separnte fron 
axiating ones. 

The gueation of relative @conomy is the prime 
consideration in thia ceses Any new route chosen 
in this locelity would meesasitats condemning piver- 
front property, which is larcely covered by fecterles. 
The bridse itself would naturally be very costir, 
and would outweigh any savings mede in time and money, 
presently lost in traffie ceonsesticns., Another 
Viewpoint with respect to money oublay is that of 
texpayera, Troy ie located in « fairly atable popu» 
lation aren, ‘The city iteelf will probably expand 
in the outlying distrl¢cte, with accompanying declines 
of the downtown residential ergrxes, Thorefere, any 
axcessive outlay of money with secompanying bond 


lgsuea would probably not be teo popular or well recesived. 
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The Gonelusion reached here ts that the 
eensiruction of new roads end strucbures ie not 
economleslly fossible and musi be re fected, 

Se Supolement present roads with an overe or 
wnderpass to divert treffle from the interseetion. 

A design waa mads seversi years ago in 
connection with a propesed modifieution of the r all» 
road tracks throuch Troy which, 1f oarrled out, 
would heave dene away with this subject for a thesis, 
The tracks were to be ralsed ac as to cress over 
River Strect, and a remp constructed to form an 
approseh te the bridge along the western side of 
River Street, Fedtersl Street waa to have been 
cleeed off to threuch traffie. This deslan, al- 
thouch being very good aa a part of the overall 
proposed change, is not apolicable to cur Limited 
problem. It cannot be asauned that the rallreada 
will reise their tracks fer this one interssetion, 
sc en underpass slong Hiver Street La not practical. 
Therefere, an overpass appears to be the only al« 
ternative hers, Te kesp the cost ressonatly low, 
it is assumed that the present bridges will te used, 
with possible future widening if treffie volume 


in@reases so a8 bo overerowd the present roadway. 
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With ean overpass in mind as the best practical 
solution, let us turn to the traffic survey con- 
ducted a year ago by the New York State Department 
of Public ‘erks, to use as a criterion fer loesting 
the overpans. ‘The total counts for pertinent streets 
are shoyvn on a previous pega. Points whieh should 
be noted sre as follows: 

ae The relatively smell amonnt of traffie 
along Kine Street. This street should theoreticelly 
carry a larger percentare than it does at present 
@nue te ite leading ont to Pifth Averme, away from 
the riverfront industriel area, However, practicel 
limitations reduee its effectiveness, These are its 
narproe width when parking ile sllowed in one lane, 
4ta frequent blockin« ty trucks which deliver mer- 
chamiise to the meny atores, emi the ceneral dig 
regard for parking resulations prevalent throughout 
TPOYe 

be the large volume of north-south 
traffie alongs River Street, Any structure te relieve 
oonzestion slong this main business street will re- 
guilt in en indirect savings for all typos of commereial 
transportation facilities. 

@. The larce smount of traffic over 


erowdine the Cenrress Street Bridge. luring the 


1.4 


rush hows there is one tar every three seconds 
pasring beth ways aver this brides. Inereasing 
the oapecity of the Green Islend Brides would 
probably draw traffie away from Congress Street, 
reducin« the congestion theres 

Qs Yhe relatively gmail amount of 
traffic away from the bridge sleng Federsl Street 
compared te that alone River end Kine Strest. 
This amount of crossing traffie could easily be 
contrelied by traffie siznala if the cthera were 
‘Seorbed from the interasetlons, 

The principe. disedvanta;sa to this éesien 
ere that of restricting suniisnt te the atreets 
halox, and expceine upoer fleeres of paildinres to 
the gazes of passing movoriets. This problem hag 
been met ant cvercome in the construeticen of 
Similer roadways, g@uch se the mov one slong “hird 
Awanue in Brocklyn, and ae there are no rules by 
which to ¢valuate the trouble ceused by eeoh, 1% 
wast guffies to gey thet the ¢onditions here would 


be ne worse then correspomiing cenditions olsewhere. 
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The conclusion recehed, after eensidering 
all the aspects of the problem, is to censtruet 
a one-way, tvo-lens elevated roadway from the 
Ureen Island Orides eeroas Hiver Stre t, elong 
Eing Street an? down to Hiver Strect, with a 
ramp ales lesdin: down to Fifth Avenuc at dneob 


Strest. The details of the design fellow in the 


next asetiont. 


PROOTTAIRE 


The deteiled design will fellow. First 
the Ghegen route will be lal? out ond the 
norizonts] g@arves computed. Then the elevations 


wiil be determined, followed by the dealgn of 


the girder section ef the roadwaye 


RBAD NTSIGN 


“ne roube chosen cemmences of the esstern 
eng of the Trey- Green Taulami Bridro et an 
asieath of 161° sot and passes salons a spiral 
and a glireulner curve to azimuth O€6° SO! at 
Statien S+O00, the becinning of the cirder 
geetion apaniwin: he raliroad, at station O+ 15, 
elre@uler curves leed e rigntehend romp down to 
Mifth avenue, am! the left-hand raep te audmath 
“47° 85', sontinuine ealonr King Street acrore 


Jacob Strest. A clironlar durvye sterting at 
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gtution 1°+14 corries the roadway arownd and down 


elon: agimath OOS° SO' to the exit om Hiver Street 


et atatien 157 50, 


Gomputetions far horisonial curves follove 


Yeing I -102,5°, D> G09, p=-17!' and R,- Loot 


For spire] ‘ 
Ly, = (26 = 100 x 27)" = 908 Pts 
Se = POP & & = 60,50 
Ry= 4/6 % 106 CL = cos 60,59) = 6745 The 
#O (L007 
dq: 0.5 20,16 1,.26° 


so - (50)° x 20.16 -1,26° 
¥%, . 
dang - 2/8 x 20.16 -5.04 
Lysq- 9/216 % 20016 = 11,55° 
Fey vy 
” ep. ae x 60 - 15° 
80 SS 


~9#80 


For both curves 
N= Ege 


R= 159 i ™ 
Bic = 3S = 9478 
HO a 4 


3.099 - 2° 19,5° 


Os 7% = 19% x Se - 35,'7° 


are7 = i SS = S2,6° 180 
et 


(2+36 (2+95 
13t00 
13440 
D = 20° 
K = he fee 
a ag = & 


&180 - = A 10° 


6123-125 2 20 -12.2° 
200 
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VERTICAL PROFILE 


The profile for this roadway has four points 
which mast be mets; namely, the elevation at the 
ena of the bridre, thet at a point civing twenty- 
two feat glearanee over the roliread treeks, end 
these at the exite on Fifth Averme and Aiver Street. 
fo obtein the actual elevation over the trecka, an 
aliditional heirht of three feot was added to the 
necessary clesrance to sallow rocm from the bottom 
of the girder to the top of the pavement, For 


finel resulis, see drawing Noe oe 
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GIRDER DESIGN 


Dimensions of Span 
Span 6O't+O 
Diste Ge to Gy Of girders 241t4G 
Bists Gs to ¢, of atringers 4'« 
Specifications 
AKSHO~1944 
Loading 
Live Loads HeO-Slidedd 
Dera Load: as designed 
Impact t AS Spe, 
Gonnections 


ALL steel conneatione welded 
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Le 


Se 


FLOOR SLAB DESIGN 


Span 


fasume 6" stringer flange width 


B= 440 « 4/12 = 5566 Lt. 
Dead Load 


Aseame 10° of conerete +3" of bi tuntinous 
Dele = e969 x 20/10 x 150+t S486 x 3/12 x 105 


= 467 95 + GGel 
= $5808 ppt 


Rftfeotive Lath 
B= O06 x B.06+ 2.5 - G07 Pte 
Total Bending Moment 


Edge Strip 
{a} Positive BM. 


Delse > 65305 X BeG? =1468.2 fp 
—ae el 


bela = 228 x 36 wm 2,07 = SLO 
vy, 


impe = _ &O = S648 
Oe GO Le 


fp 


Use Sod 


rE =O980 2 31202 99748 Pp 


ete is 


TOTAL, - e008. fp 


{b) Nerative Balls 
Deke = #654 46 x S067 


= ~ 


BO? ob fo 


Lele: = O68 X16 % Beh -© 269850 fp 


® 


DAS boxe 


Intermediste Strip 
{a} Positive BM. 
Dele 2 SS5a5 x & Ge : 

_ 


Kreliy = 
I 


— 


TOTAL 


=< » 1746,5 fp 


sett 
bes fp 


Be 


(b) Dele > = OS 0 x 66-« 166,5 fp 
{2 
Ledve = sil £2496 60 fo 
i = = oes fp 
POTAL = = BS4ivs Lp 
Se Keinforcement 


Using f, > 18000 


fe: 1000 a. 
210 LESC 
Baye Strip 

om S208 9 KX of = 26665 

A= 516 Une 53" . 

Ag= Pos,: _ 420267 x 12 - 06877 ing 
18000 =x O.881 x 5.5 “ 

ig Nepe- S426 2 22. Oet7S ind 

UO x OGL s 


Pos, stecl-Use 3/4'¢ & °3" apacing 
Hee, stecl-Uas 5fa7d © @” sgyacine, 
@ 16" bend up one ber. 
6. Mistribation reinforcement 
% - LOO 262 ,8% 
be Oh= 


Ag-S2 25S x or 02803 ins 
Uae g"f &€ 70" spacing 


ae 


la 


Se 


4s 


Be 


Se 


Ve 


Be 


STRINGR DENION 


Span 20%) 
Deed Loa moment 
Delos = 10/12 = 4 % 159 =S00 ppf 


Home - (502 50) # 80” -28,0 fk 
& 


Position of live lead 


9566 x 20 = 13,7 < 14 
Put one wheel at center 


Dietribution factors 


B- 4,0 - 0180 
a a? 


Live load moment 


MO» = 0 Bo x 16 Bo =94,0 £% 
4 


Impact 
£20080 x 6450-1942 fk 

Trial section 
Totel Mowe -Llied fk 
3 =221.2 2 12 -74.0 in’ Try Le 

eS ae 

Deflection eheck 
a sllow- 24 i. 
G waxes - (1+ 0,20) 5 ACs SE Fgh i foxy 


=OethO ine Ok 


24 


F 88 


x 20" 


4 


x 8”) 


9, Stringer resetion 
Leb. H max,- (1+0,30) /18+28 
Dele KH mex - 560 *% BO: &.60 k 
TOTAL Bo mex = 81,60 k 

10, “eb shear chedk 


¥ - ae - 4e83< 12 GR Wee 16 *P SE 
4 


11, Stiffeners 


9075 x 122+ 8,26 Yo stiffencrs required 


Go 


FLOOR BRAY Det 


Le Span 4'«0 
Ze Dead Load 
Dele > 8O laa x 10/1278 (1 x 1)/-150 
+20 x 22 x G/1D x 140+6 x 20 2 BGT 24 x 180 
= 86.62 k 


%» Deal Load moment 


Delee Moms - 25.899 & 24 - 265,85 fr 
Dil aire NS 


4, Live Load reaction 


Ines = 1646/00 (414126) 


= po k 
&. Live Load moment 


Ry = 1/24 x 28 (3+ 9+ 15 +19) 
= 40,5 k 
LeLe Mom. = 40,5 x 11 * Se x 6 
= BlS 6h fk 


Se Impact 


imp. factor - 50 - $5257 Use 80% 
ea + 125 
D= OeS0 x 815.5 - 184.05 Pk 


7, Triel seetion 

Total Moms - 604et fk 

S- 694.4 * 12-485 Try 27 OP 17 
G& Live Load shear 


Lolee V mans > 20/84 (4 +10+ 14+ 80) 


._ 9 
— 
= 44 hk 


ov 


@ ‘md resetion 
R= 1.50 x 44+ 25.02 
> 100el & 9 
19. Gheek of deflection 
Allow def, * 24 % 12> 0056 ins 
Geof. = 16/20 % 0064 70059 In. OK 


10: = e908 <1 «Of Geo 27 WR ITV 


28 
PASlGN OF GLADGER 


Conditions 
Span 89% O 
Lends Uniform SOC pof assumed fer weiceht 
of girder, Goncentrsted loads of 100 k 
from Ploor beams welded to web ab 
bottom Mlance., 
Depth of web 6 ft. 


Flanges plates to be at least 16" wide. Depths 
and lengths to bo determined. 


Bottom Miange supported leterally throughout. 


feoleSaGs and AASHS specifications followed 
where pertinent .» 


Ll. Beximam moment 
= GOO + Cee z SO 
5 - 
- 142 & a 
Bax. Mem, =~ 190 mz 40 = 100 x 20 + G48 x 46° 
=4240 fk ov 50,880 ik 
2, Yeo thickness 
1} t-: 5 G x Le = Og4e% att. 
70 
@) A-t mum & mw 18 - 162 - 14,78 in’ 


t= 14,72 - 04205 in, Une 7/18" PL, 


3s Flangse plates at center line 


I-of wob- 12008 in? 
Assume t-1 12/4 ime A of plate - 20 eq, ins 


rs - 

st sieal 

Seep + 6 + he et me \ 
+o ne a 


Be I of flange - 2662 tm$ per eu. ins 
=§gado ing 
I TOTAL = 67845 ing 
Gheek: & - S082 x _ 87626 28 - 04,8 ing 


we 


Yey t of web-3/4 ine; t of flange - 16 ines width= 12 in, 
I of web= 23R2 
IT of flenee - 2701 int per Sq. ine 
= 979900 ind 
ZT TOTAL - 962288 
Cheeks I= 50880 m $7 
AAG 
Use t of flange -3/4 ins 
t ef web=19 ins 
width of web-168 ine 


% -G6800 ind 


& Moments of inertia salons cirder 


xk at eenter Ling = 86228 ing 
t of 2g”: 2288+ 22.5 = 2682.0 
= 77498 ing 
of 1" = 28588+ 186 x 2865 
y eoRe in’ 
i of &/21" = SBS864+ 1Sh x 2648 
= $8928 tng 


S» bencth of cover plates 


Let d= dist. te end of plate closest to center 
line from — of yirder 
M= 162d « Os 15a", when a= 201 
=1624 = O415d" ~ 100 (4 + 26), when a> 2ot 
Meza xf ‘ 
S of 1)" - 77898 - 2078 inv 


Sof 1* = T4928 -1932 iny 

we 

S$ of 3/4" - & Saen8 =1615 ing 
“RG eh 


& 
1) Length of 3/4" plate 
G,16a" « 1aze+ 1618 x 20-3 
TS 
d =162+ (1992 « 4 x 0615 x 2695)? 
2 ox al5 # 


G-15.66 ft. Use 161-3 
i, = 1676" 
2) Length of 1" plate 


Oelba" = G2d = 200 = L9E2 x BO -0 
2 


O.15d" « 62d + Z2A0 - 0 
d -62 +(88 =4 % Oa)8 x 2.220)8 
“Te 8 


ied x * = 
=~ 26—G8 Use & = 20%e4 
b= 20433 © 18.6 - gt=20 


%) Lene th gf 13“ plate 
Ge Lats «# G23 = S900 +r £2078 tad, rie - O 


ve 


ovied” « a 0 ad +1460 ay 
‘i at 


460) * 


os x 
> 26 Use d - SG te 
L : 2800 ~ 20-86 = 41-8 


5, intermadtlats stiffeners 


~ =m 3 m GU-45<72 Wauat wes stiffeners 
! 2 caw pai 


Use GtaG spacing 

Ageume 2” anoles 

Max width =2 x 16-8" 

Mins width = 2+70/30 = 464" 

Use 6" « 6" angles 

IA ee x 72% = 445 int 

I-28 (2/8 =z 65/12 +3/6 x 6 x (8 7/38) = GO ins 


Tq Deaien of beerine stiffeners 


try 6 2 6 x" angles 
rffeative width= 26 x 3/4 = 18.76 in. Use 18.758. 


r- 16,475 xt ® + % G x SY +& x & x &e875*) 
TB es 
=9s88 +202,0 
= 93 488 cvs 
Fd > . tele _ BS je 
Mefo K #/4+r4 K GK SE 
=21,42 ine 
1 °>5/4 x 70 =84 in, 
a/r- £4 = 4.7% 
Liste 
Allow £- 17000 = 0.466 x 4,722 =16,00 kel 
Actual f= 10 - 628 kal OF 


XS x ¢ 


8. Desicn of bearing plate 


« 
4 


A = 162000 > 270 ine 


Use 20" width 
Length: 270 - 1@.S Ine 
8) 
Use TS ine 
nm > BO Sd 0475 -~9.825 ins 


e 


Use 1O ine 


yp. 182 >O.64 kel 
mu 2 


t= 0.18 x 0.54 x 10"> 8,2 
t = 2,85 
Use 15” x 3" x 2'+8" Plate. 
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